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Abstract  6 
Despite the rising incidence of childhood obesity, international data from EUROSTAT show 7 
that the prevalence of obesity at ages 15–19 years remains <5%, which offers an important 8 
opportunity for preventing subsequent adult obesity. Young people engage poorly, even 9 
obstructively, with conventional health initiatives, and are often considered ‘hard-to-reach’. 10 
However, when approached in the language of youth, via IT, they express great concern, and 11 
unwanted weight gain in young people can be prevented by age-appropriate independent, 12 
online guidance. Additionally, when shown online how ‘added value’ for industry can 13 
generate consumer harms as free market ‘externalities’, and how obesogenic ‘Big Food’ 14 
production and distribution incur environmental and ethical costs, they make lasting 15 
behavioural changes that attenuate weight gain. This evidence offers a novel approach to 16 
obesity prevention, handing the initiative to young people themselves, and supporting them 17 
with evidence-based methods to develop, propagate and ‘own’ social movements that can 18 
simultaneously address geo-political concerns of youth and obesity prevention. 19 
 20 
 Introduction  21 
Conventional government-led initiatives to promote population health have not generated any 22 
reversal of obesity or related adverse health trends, and in 2014 the United Nations (UN) 23 
Secretary noted lack of progress towards the targets set by the 2011 political declaration of 24 
the UN on non-communicable diseases (NCDs)1,2. Among the factors that contributed to the 25 
slow progress were insufficient funding and poor understanding of NCDs from the public that 26 
led to insufficient civil engagement with the problem3,4. The intergovernmental negotiations 27 
that led to adopting the 2030 agenda for Sustainable Development Goals (SDGs) in 2015 28 
involved all key stakeholders, including the civil society. The UN Secretary recommended to 29 
“keep the doors open for civil society” for successfully moving the agenda beyond 20155. 30 
The importance of engaging civil society is also recognised by developing countries that are 31 
hit the hardest by NCDs6, for example by a citizen’s forum for health participation and 32 
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ownership in Mongolia7. Here, we describe a novel approach to tackling the obesity 33 
epidemic, identifying the greatest need for action among young people before clinical 34 
problems emerge, and harnessing the potential resource offered by young people themselves 35 
to drive change through social movements and social media.  36 
The largest generation of young people (10-24 years old) in human history, now some 1.8 37 
billion globally8, will soon become the world’s workforce and parents. With preventable 38 
chronic diseases now dominating health9 and escalating health-care budgets10, how young 39 
people lead their lives, through lifestyle choices or life circumstances, will determine their 40 
health and shape future families, communities and nations. Tackling NCDs, initially a purely 41 
health issue, is now part of the UN SGDs11. In addition, the UN further committed to tackling 42 
NCDs during the Third UN High-Level Meeting on NCDs in 2018 and called for novel 43 
approaches12.  44 
The two leading preventable causes of chronic diseases are obesity and smoking13. 45 
Conventional health education has struggled to fully address either obesity or smoking, and 46 
both are heavily influenced by commercial interests. However, whereas smoking cessation 47 
initiatives in adulthood have been fairly successful, it is very hard to achieve sustained weight 48 
loss in later life. Adolescence and early adulthood (broadly spanning 12-24 years of age) is 49 
the life-period with the most rapid weight gain, progressing for many to adult obesity14–16. 50 
With limited long-term treatment and prevention success, particularly among children17–24, 51 
establishing effective prevention of unwanted and ultimately damaging weight gain in young 52 
people is vital. 53 
No country has ever reported a statistically significant fall in obesity25 . However smoking 54 
has fallen dramatically among young people (15-24 years old) globally from 19.1% in 2000 55 
to 14.3% in 201526, perhaps not just through decades of conventional health education and 56 
taxation, but also by mobilizing support for regulatory and legislative actions and by 57 
revealing the commercial practices and exploitation by the tobacco industry which 58 
marginalise smoking as ‘un-cool’ for young people. As an example, the ‘FinishIt’ campaign 59 
exposed the strategies behind ‘Big Tobacco’ and was associated with reduced youth smoking 60 
from 23% in 2000 to 6% in 2014 among 8,331 Florida youths27. Similarly, drinking alcohol 61 
is increasingly being scorned by some youth sectors as a behaviour of older generations, and 62 
decreased statistically significantly between 2002 and 2014 among both boys and girls in 36 63 
countries in the European region28. A similar picture is revealed by the Australian Bureau of 64 
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Statistics, which shows that in 2014, alcohol consumption reached its lowest point since the 65 
1960s, a reduction driven by youths29. This reduction cannot be fully explained by policy 66 
changes and started before the introduction of the alcopops tax in Australia. We should note 67 
that the drops in alcohol and tobacco use in higher-income countries are not matched in many 68 
middle-income and lower-income countries30.  69 
Critical periods for weight-gain  70 
Adolescence and early adulthood is marked by rapid weight gain for many, and interventions 71 
have so far proved largely ineffective15,31,32. Underlying genetic, epigenetic and 72 
environmental factors contribute to worrying increases in overweight during childhood, but a 73 
BMI >30 kg/m2 (the adult criterion for ‘obesity’) is still fairly uncommon at the transition 74 
into independent adulthood; that is, aged 16–21 years in most countries33. While children are 75 
still growing, body fat levels are generally lower than in adulthood, and childhood obesity is 76 
identified based on centiles for age. Although childhood obesity, with its different criteria, 77 
affects somewhat greater numbers (the global prevalence of obesity in children using the 78 
International Obesity Task Force criteria is 5%33.In Europe, only 3.1% of 15–19 year olds 79 
have a BMI >30 kg/m2, but that prevalence rises almost threefold by age 25–29 years, 80 
ultimately to much higher levels by age 60–64 years  (Table 1)34. Data collected by the 81 
Institute for Health Metrics and Evaluation (IHME) shows the same pattern for countries 82 
outside the EU (Table 1). Thus in the USA, 13.4% of young people aged 15–19 years old 83 
have a BMI >30 kg/m2, rising to 25.2% at age 25–29 years and to over 30.0% by middle-84 
age35. Similar situations are seen in Mexico, Australia, Canada, Brazil, New Zealand and 85 
Russia (Figure 1)35. Data from a number of countries also show how more recent birth 86 
cohorts (1998-2001) are more likely to become obese, and at earlier ages, than older birth 87 
cohorts (1978-1981)36,37. These data demonstrate the need for action, but also offer a window 88 
of opportunity to intervene before adult obesity becomes established.  89 
 90 
Using conventional health promotion approaches, public health agencies have a poor record 91 
of engagement with adolescents and young adults, sometimes leading to these groups being 92 
ignored or avoided as specific targets for interventions. They have been viewed as ‘hard-to-93 
reach', questioning or rejecting didactic advice, sometimes dismissed as irresponsible or 94 
uncaring towards health, even deliberately obstructive38. These failures and prejudices 95 
might have arisen through failure to tap in to the changing contemporary language and 96 
symbolisms of young people, and their social and political priorities. Young people do 97 
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react strongly to questions of fairness, perceived injustice and exploitation, identify with 98 
ethical and environmental concerns and can unite powerfully to generate change through 99 
social movements.  100 
[H1] Social movements   101 
Social movements, purposeful organized collective groups working toward a common goal of 102 
change, are not new. They have been traced back to the 1760s, related to the emergence of 103 
rapidly published newspapers and broadsheets, and to coffee or tea-shop cultures39. Young 104 
people have often been at the forefront of social change. The massive Hippie counter-culture 105 
movement was pioneered by youth, advocating since the 1960s for world peace and opposing 106 
commercial exploitation and continuing for almost 60 years40. Young people were important 107 
in initiating and sustaining the Civil Rights movement in the 1950s, to end race segregation 108 
and establish pioneering equal-rights legislation in the USA for African Americans41. The 109 
growth of social media has now greatly increased the capacity of the ‘digital native’ 110 
generation, familiar with the web and internet devices, to propagate and amplify social 111 
movements for change.  112 
Examples from the past few years include the increasingly organized adolescents’ efforts to 113 
change US gun laws, Hong Kong’s ‘Umbrella’ political movement opposing selective pre-114 
screening of election candidates and notably the international students’ strikes for climate 115 
change, initiated by the Swedish teenager Greta Thunberg42. The International Youth Climate 116 
movement contributes to Climate Summits, negotiating sustainability issues43. The 117 
demographic spread of social movements is complicated and probably topic-specific to some 118 
degree, but they have the capacity to extend both upwards and downwards across educational 119 
and social gradients, and internationally. The ‘Arab Spring’ was also the result of a large 120 
social movement, followed by further action in other countries in Africa, such as the 121 
university students in Malawi protesting against the government for intimidating a professor 122 
who discussed the Arab Spring in class44. Other social movements with potential health and 123 
wellbeing implications for young people include the Indigenous Lands Rights movement in 124 
Brazil that has resulted in political changes in the country45, and the Honduras Environmental 125 
Movement campaigning for environmental justice46.  126 
In step with other social movements, young people concerned about social justice now have 127 
the capacity to generate new pressure to change the current inactivity-promoting, social 128 
marketing and obesogenic environments, and there is some evidence that this issue has 129 
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traction among young people. For instance, a web-based randomized trial among 20,000 130 
young adult university students found evidence for sustained behavioural change using both 131 
an overt ‘Rational model’ intervention, aimed at helping to understand food, energy balance 132 
and avoid weight gain, and a ‘Stealth Intervention Model’47. The latter model covertly guided 133 
participants towards healthier food choices by focusing on the commercial, political and 134 
marketing methods and environmental impacts of ‘Big Food’ to provide the ‘western’ diets 135 
that have generated epidemics of obesity and type 2 diabetes mellitus, using food production 136 
and farming patterns that also increase greenhouse gas production. In this study, the control 137 
group gained about 2.0 kg over 9 months (which is usual among young adults15), whereas 138 
both intervention groups avoided weight gain48. Sustained avoidance of weight gain from 139 
online ‘Rational model’ material is valuable, but the equal success of a ‘Stealth intervention’, 140 
focused on geo-political aspects of the food industry, opens new channels for obesity 141 
prevention. Similarly, a previous study found improved dietary habits among university 142 
students studying ‘Food and Society’ (addressing issues such as ethics, environment, labour, 143 
trade and marketing related to food, but not including health-related or nutrition-related 144 
topics), compared with students with similar diets and attitudes at baseline who took classes 145 
in ‘Health and Biology’ specifically related to obesity49.  146 
A randomized controlled trial of US Girl Scouts found that an intervention focusing on 147 
environmental energy conservation through diet and transportation choices produced greater 148 
change in obesity-related food and transportation-related behaviours than an intervention 149 
focusing on residential energy conservation50. Broadening obesity prevention efforts beyond 150 
the ‘rational’ battle of willpower can re-position ‘healthy eating’ as legitimate for youth 151 
rebellion against the current industrialised food environment. Another randomized controlled 152 
trial among eighth-grade children (14-year-olds) supported a treatment that framed ‘healthy 153 
eating’ as consistent with adolescent values of autonomy from adult control, and pursuit of 154 
social justice51. Online focus groups have found that young people, consistently from six 155 
countries, would value independent guidance, and that they are willing to change personal 156 
obesogenic food choices and inactivity to avoid excess weight-gain and protect the 157 
environment52.  158 
[H1] The imaginative way forward  159 
New components for multifaceted approaches, using both sides of the energy balance 160 
equation, are needed to oppose the unwanted excess weight gain that is now usual among 161 
6 
 
young people. Obesity has sometimes been considered separately from other major health  162 
challenges, but is now viewed as the main driver for all major NCDs, many of which are also 163 
linked to undernutrition and climate change, within a complex human and environmental 164 
syndemic, and demanding common actions53. Linking two prominent concerns by exposing 165 
certain globalised commercial and agricultural practices as exploitative or environmentally 166 
damaging as well as obesogenic, might stimulate changes in food choices, and thereby food 167 
provision in a demand-led market, towards more healthful vegetable-based diets. This change 168 
would simultaneously reduce greenhouse gas emissions and help reduce heart disease and 169 
obesity54.  170 
 171 
Young people can also address inactivity. Sport has been promoted by ‘Big Food’ as a way to 172 
counteract excessive calorie intakes. While valuable and pleasurable, exercise alone is 173 
insufficient to maintain a weight in the normal BMI range, and few people maintain sports 174 
deep into adult life. Inactivity, rather than lack of sporting exertion, is emerging as the real 175 
problem. Transport and planning policies must encourage multiple smaller behavioural shifts 176 
with cumulative benefits, such as urban design that reduces the need for driving and promotes 177 
active travel with lower environmental impacts, for example through bicycle-sharing 178 
schemes. Changing demographics, views and attitudes have already generated considerable 179 
falls in car usage and a shifting driving culture among young people in high-income 180 
countries55. There is scope to mount social movements among young people that will further 181 
decrease inactivity, such as by reclaiming public spaces, and reacting against unthinking 182 
political support for the motor industry that has made walking or cycling unappealing in most 183 
US cities and many others around the world56.  184 
 185 
Varying social, cultural and political conditions across communities, at different stages of 186 
globalisation and of the obesity epidemic, will influence the extent of uptake and impact of 187 
any social movement. However, the very consistent themes that emerged in online focus 188 
groups among young people in six countries suggests that these issues are similar across 189 
communities52. The participants probably had fairly high educational levels but covered 190 
various ethnic groups in countries that all had English as the first language (UK, Singapore 191 
and New Zealand) or a dominant second language (Finland, Greece and Belgium) in young 192 
people. We also included participants who were unemployed or outside higher education, 193 
particularly from Greece where in 2017, when the study was conducted, youth 194 
unemployment was 43.5% after the financial crisis of 2009, and children have grown up to 195 
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become adults in this environment57. We found no differences in their interests: the concerns 196 
about weight gain and obesity, and over geopolitical issues, do seem to extend to all sectors 197 
of youth.  198 
 199 
Much less evidence is available about social movements in low and middle income countries 200 
(LIMCs). However, many young people in LIMCs have high access to modern technologies 201 
and have already started movements, such as the ‘Walk to Work’ movement in Uganda as a 202 
result of the high fuel and food-staples prices58. Eating, smoking and drinking behaviours of 203 
young people in LIMCs will be under rather different influences than those of young people 204 
in high-income countries, but as overweight and obesity start to become more common, in 205 
parallel with rising educational standards, a ‘global’ social movement might well be adapted 206 
to be effective in opposing social marketing by ‘Big Food’ and other obesogenic industries in 207 
all countries. 208 
 209 
Social movements for health gain  210 
An effective social movement to oppose obesity is unlikely to arise by chance, but can be 211 
created and nurtured intentionally. The Slow Food Movement is a relevant example, firstly in 212 
its opposition to fast food, (which is implicated in the obesity and type 2 diabetes mellitus 213 
epidemics59,60,61,62), and secondly as an example of a carefully managed social movement. 214 
Dating from 1989, it was founded ‘to prevent the disappearance of local food cultures and 215 
traditions, counteract the rise of fast life and combat people’s dwindling interest in the food 216 
they eat’63. It has survived many decades and, supported by magazines, websites and 217 
prominent restaurants, had substantial influence with more than 100,000 members in 132 218 
countries64.. The movement grew from initial origins in fairly highly educated sectors, 219 
expanding from passionate interests in food authenticity to embrace biodiversity on the 220 
global stage. It now has a sophisticated organisation and staffed offices located in five 221 
continents, but its reach is somewhat limited to the middle aged and middle class, so is not 222 
directed towards obesity prevention in the whole population. 223 
Social movements are considered to have a four-stage natural history to empower citizens to 224 
identify and claim social justice and health They are initiated in a preliminary stage when 225 
specific information or ideas are shared, capturing the awareness of natural leaders who come 226 
together in a second coalescence stage, to start to organise and disseminate. To become 227 
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durable and effective, a social movement then needs to be nurtured in a more formally 228 
organised way, the institutionalisation stage, until ultimately (successful or otherwise) it falls 229 
into the decline stage65.  230 
The measures needed to build and support movements for social change have been 231 
summarised by Ganz66 as five ‘Core Practices’ (Box 1). To generate wide and lasting 232 
traction, a social movement must resonate with other topical noble causes; for example, 233 
currently, environmental preservation and social justice, and then circulate in accessible 234 
forms. Therefore, to oppose obesity, a movement must resonate and circulate among young 235 
people in the language of young people. Changing eating and physical activity behaviours 236 
seem to be very possible targets, as they can be viewed as integral to social justice, and to 237 
environmental, ethical and political goals. Raising awareness about how commercial interests 238 
can impinge upon consumer freedoms and health, could add valuably to changing behaviours 239 
at a population level. However, a few potential hazards exist. Fears about perceived personal 240 
sensitivities over body weight, and anxieties about provoking eating disorders, might have 241 
obstructed some conventional efforts towards preventing unwanted weight gain, but no 242 
clear link has emerged67.  243 
 244 
 Young people themselves are well-placed to propagate and amplify engagement with health-245 
directed social movements using social media to generate and sustain change. The anonymity 246 
of online programmes and being part of a social movement offer advantages. Unlike 247 
traditional top-down public health interventions, online programmes can be framed around 248 
two important and rather different conceptual approaches48 ‘Food literacy’ helps individuals 249 
negotiate the current obesogenic environment. Whereas ‘food citizenship’ raises awareness 250 
about exploitation of vulnerable young people, for example by retail and catering marketing, 251 
and exploitation of vulnerable environments through the demands of ‘Big Food’ on modern 252 
agriculture. Adopting these principles will help generate more thoughtful eating behaviours 253 
and alter food choices, which will ultimately shift food supply and production methods. Some 254 
adjustments might be necessary to promote food literacy and citizenship in low 255 
socioeconomic groups to avoid exacerbating inequalities. The same changes will 256 
simultaneously protect the planet and reduce unwanted weight-gain to improve long-term 257 
health. It is hard at this stage to pre-empt the exact path that a social movement will take. In 258 
general, the food industry is always primarily responsive to changes in demand (although it 259 
invests very large amounts in efforts to minimise changes in demand68). A secondary 260 
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influence on food supply emerges once regulatory and fiscal measures are introduced by 261 
governments. When social movements start to influence voting intentions, introducing these 262 
measures becomes possible.  263 
 264 
[H1] Conclusions 265 
Despite reasonably complete understanding of its epidemiology and causal factors, we lack 266 
effective solutions to prevent the inexorable rise in overweight and obesity, in efforts to reach 267 
the UN 2030 SDGs69. Thinking ‘outside the box’ over food and nutrition is required, over a 268 
timescale to complement the Global Action Plan on Physical Activity 2018–203070. Dr Sania 269 
Nishtar, co-chair of the WHO Independent High-level Commission on NCDs said in the UN 270 
assembly in September 2018 “the public health community must actively participate in the 271 
societal transformations, especially in the area of digital technologies, to ensure that they are 272 
used to advance the NCDs agenda and intergrade new approaches to existing public health 273 
promotion activities”71.  274 
The greatest population health gains in relation to obesity will be from behaviour changes 275 
among young people, and the IT revolution and rise of social media present new 276 
opportunities to work closely with young people. We need a strong, safe and sustainable food 277 
industry but all would benefit from a less obesogenic food environment, coupled with 278 
measures to enhance physical activity such as safe walking and cycling tracks beside all 279 
roads and green urban walk-ways to de-normalize inactivity. The challenge will be to re-280 
direct some funding towards an entirely new approach, to nurture and build a social 281 
movement against obesity, at the same time favouring reduced greenhouse gas production. 282 
Without changes to structural and environmental factors, conventional health promotion has 283 
not proved sufficient against obesity.  284 
 285 
Low-cost, wide-reach, web-based eHealth approaches for ‘food citizenship' and ‘food 286 
literacy’ could be harnessed to drive social movements that reverse the obesity epidemic. 287 
Further, piggybacking on existing youth-led social movements that include behavioural goals 288 
that influence obesogenic behaviours related to eating and transportation, such as movements 289 
for environmental sustainability, social justice, workers’ rights and animal welfare, might 290 
synergize actions and enhance their effectiveness72. The obesity and chronic disease epidemic 291 
can only be reversed by preventive medicine, summarised in 1945 as concerned with “living 292 
conditions, hygiene, and common-sense” (Noel Coward/David Lean, Brief Encounter, 1945, 293 
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using the WHO definition of “hygiene” as referring to all conditions and practices that help to 294 
maintain health, including diet and lifestyle as well as cleanliness).  295 
It is often commented that most of the great advances in public health have emerged not 296 
through convincing specific evidence for effectiveness, but from application of clear-sighted 297 
observation and common sense. Harnessing the energy and communication methods of 298 
young people offers a real likelihood of success. We should not be frightened to offer young 299 
people themselves the chance to shake things up, using their IT and social media skills, to fix 300 
this problem that successful economies have created and manifestly failed to fix.  We might 301 
recall the words of JM Barrie, author of Peter Pan: “Youth have for too long left exclusively in 302 
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Table 1: Prevalence of BMI >30kg/m2 (in 2013–2015) in 35 countries  550 
15–19 year olds (%)  25–29 year olds (%)  60–64 year olds (%) Country 
Eurostat	 IEHM	 Eurostat	 IEHM	 Eurostat	 IEHM	
Austria 2.8 5.9 10.9 8.4 21.3 20.4 
Belgium 3.0 3.6 10.3 11.8 19.5 21.8 
Bulgaria 1.5 3.9 5.9 8.5 26.7 19.6 
Croatia 1.3 3.9 7.5 10.3 24.2 23.7 
Cyprus 3.6 6.8 5.5 14.1 26.6 25.4 
Czech Republic 2.1 4.1 7.7 8.4 30.8 23.2 
Denmark 4.4 5.8 10.2 11 16.9 19.7 
Estonia 2.7 4.6 9.1 10.9 26.6 26.5 
Finland 4.7 4.8 12.8 13 19.6 22.2 
France 3.2 4.9 9.1 11.3 22.8 19.8 
Germany 3.4 5.2 8.9 11.3 24.3 26 
Greece 2.3 4.4 7.6 10.2 25.3 20.7 
Hungary 5.0 4.5 10.0 12.1 29.5 26.7 
Iceland 5.9 6.4 14.5 18.5 24.4 27.3 
Ireland 6.7 5.2 16.5 12.7 23.2 24.9 
Italy 2.1 4 4.6 8.5 15.4 20.8 
Latvia 3.3 3 7.1 9.4 33.5 26.8 
Lithuania 1.3 4.8 5.1 10.4 29.4 26.4 
Luxembourg 2.8 8 9.6 16.8 19.3 24.4 
Malta 6⋅8 8.1 20⋅2 17.4 33.9 26.9 
Netherlands 3.1 2.7 8.3 8.1 17.3 14.3 
Norway 2.8 5.1 9.3 12 13.1 16.6 
Poland 2.5 3.7 6.3 9.6 27.5 24.1 
Portugal 4.6 4.8 8.8 12.3 27.6 23.1 
Romania 0.9 4.4 3.5 8.3 16.1 21.6 
Slovenia 3.6 3.1 6.5 10.9 24.7 23.8 
Slovakia 2.8 3.3 7.0 8.5 31.8 26 
Spain 2.0 3.8 11.2 10.6 26.6 23.7 
Sweden 4.3 3.3 10.2 13 19.1 18.8 
UK 5.7 6.5 14.0 16.2 25.4 29.3 
USA NA  13.4 NA 25.2 NA 33.7 
Australia NA 5.3 NA 17.1 NA 29.6 
New Zealand NA 10.3 NA 20.2 NA 29.3 
Canada NA 7.4 NA 12.7 NA 22.5 
Russia NA 2.7 NA 7.5 NA 29.5 
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Brazil NA 3.6 NA 8.8 NA 16.0 
Mexico NA 7.6 NA 17.3 NA 27.2 
 551 
All countries have a fairly low prevalence of BMI >30 kg/m2 as adulthood begins, at age 15–552 
19 years, and the prevalence increases about threefold over the 10 years up to age 25–29 553 
years, ultimately reaching a peak prevalence of >20% at age 63–65 years. The prevalence in 554 
young people is particularly high in the island states: Malta, Ireland, Iceland, New Zealand 555 
and the UK. Data taken from EUROSTAT Unit-BMI database 201434, collected through the 556 
second wave of the European Health Interview Survey, and from the Institute for Health 557 
Metrics and Evaluation (IEHM) for 201335. These data on the national prevalence of BMI 558 
>30kg/m2 in young people, shown here to illustrate its progression between age groups, 559 
should not be confused with the prevalence of childhood obesity, which uses different age-560 
specific criteria. Many children who are at risk through childhood obesity still need to gain 561 
more weight in order to reach BMI >30kg/m2 as adults, which offers an opportunity for 562 





Figure 1. Initiating and sustaining a social movement. These processes were described by 565 
Ganz66, and a proposed application to movements for preventing unwanted weight gain 566 
among young people has also been included.  567 
 568 
 569 
